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Today’s U.S. microelectronics and supporting infrastructure
industries are in fierce international competition to design and
produce new smaller, lighter, faster, more functional, and
more reliable electronics products more quickly and
economically than ever before.

Recognizing this trend, in 1994 the NIST Materials Science
and Engineering Laboratory (MSEL) began working very
closely with the U.S. semiconductor, component and
packaging, and assembly industries.  These early efforts led to
the development of an interdivisional MSEL program
committed to addressing industry’s most pressing materials
measurement and standards issues central to the development
and utilization of advanced materials and material processes
within new product technologies, as outlined within leading
industry roadmaps1.  The vision that accompanies this
program – to be the key resource within the Federal
Government for materials metrology development for
commercial microelectronics manufacturing – may be realized
through the following objectives:

•  Develop and deliver standard measurements and data;
•  Develop and apply in situ measurements on materials and

material assemblies having micrometer- and
submicrometer-scale dimensions;

•  Quantify and document the divergence of material
properties from their bulk values as dimensions are
reduced and interfaces contribute strongly to properties;

•  Develop fundamental understanding of materials needed
in future microelectronics.

With these objectives in mind, the program presently consists
of twenty separate projects that examine and inform industry
on key materials-related issues, such as: electrical, thermal,
microstructural, and mechanical characteristics of polymer,
ceramic, and metal thin films; solders, solderability and solder
joint design2; interfaces, adhesion and structural behavior;
electrodeposition, electromigration and stress voiding; and the
characterization of next generation interlevel and gate
dielectrics.  These projects are conducted in concert with
partners from industrial consortia, individual companies,
academia, and other government agencies.  The program is
strongly coupled with other microelectronics programs within
government and industry, including the National
Semiconductor Metrology Program (NSMP)3 at NIST.

The NSMP is a national resource responsible for the
development and dissemination of new semiconductor
measurement technology.

More information about this program, and other NIST
activities in Materials for Microelectronics can be found at:
http://www.msel.nist.gov/research.html
----------------------------
1 International Technology Roadmap for Semiconductors,
1999, and National Technology Roadmap for
Semiconductors, 1994 and 1997, Semiconductor Industry
Association, San Jose, CA; National Technology Roadmap
for Electronic Interconnections, IPC, Lincolnwood, IL, 1995,
1997; National Electronics Manufacturing Technology
Roadmap, National Electronics Manufacturing Initiative,
Inc., Herndon, VA, 1996, 1998, 2000.
2http://www.ctcms.nist.gov/programs/solder
3http://www.eeel.nist.gov/810.01/index.html
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